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Data collection 

Rigaku R-AXIS-IV diffractometer 
Absorption correction: multi-scan 
(SADABS: Sheldrick, 1996) 
r mi „ = 0.980, r maI = 0.984 

Refinement 

R[F 2 > 2a(F 2 )} = 0.043 

wR(F 2 ) = 0.107 

5 = 1.09 

2503 reflections 

290 parameters 



4341 measured reflections 
2503 independent reflections 
2173 reflections with / > 2tr(/) 
R,„. = 0.033 



1 restraint 

H-atom parameters constrained 
Ap max = 0.15 e A~ 3 
AAni„ = -0-13 e A~ 3 



Received 6 May 201 1 ; accepted 24 May 201 1 

Key indicators: single-crystal X-ray study; T = 291 K; mean ct(C-C) = 0.005 A; 
R factor = 0.043; wR factor = 0.107; data-to-parameter ratio = 8.6. 

The molecule of the title compound, C 2 2H 2 7N0 9 , an azasugar 
derivative, consists of one benzene ring and two fused rings, 
which have the cis arrangement at the ring junctions, and gives 
a V-shaped geometry. The interplanar angle between the five- 
and six-membered rings is 65.69 (11)°. The crystal structure is 
stablized by weak intermolecular C— H- ■ O hydrogen bonds. 

Related literature 

For the one-pot reaction used to obtain the title compound, 
see: Saito et al. (2002); Deshpandea et al. (2004). For the 
activity of azasugars, see: Compain et al. (2001, 2003). For their 
powerful inhibitory aptitude towards carbohydrate-processing 
enzymes, see: Guaragna et al. (2009). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D -A 


D-H-A 


C15— H15C- • Off 


0.96 


2.33 


3.161 (5) 


144 


Symmetry code: (i) x — 1, 


f, z. 









Data collection: R-AXIS II Software (Rigaku, 1997); cell refine- 
ment: R-AXIS II Software; data reduction: R-AXIS II Software; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXL97 . 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZK2010). 
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A^-Benzyl-6-deoxy-3,6-iminomethylene-l,2,3,5-0-tetraacetyl-Gt-D-l(5)-epiallofuranose 
Q. Zhang, C. Wu, P. Li, W. Cheng and H. Liu 

Comment 

Owing to their powerful inhibitory aptitude towards carbohydrate processing enzymes, azasugars undoubtedly represent one 
of the most attractive classes of carbohydrate mimetics (Guaragna et al., 2009). As a contribution to the azasugars chemistry, 
we report here the crystal structure of the title compound, which was obtained under one -pot reaction (Sachin et al. , 2004 
and Saito et al, 2002) of A r -benzyl-6-deoxy- 3,6-imino-methylene-l,2-(3-isopropylidene-a-Z)-allofuranose. 

In the crystal structure of the title compound (I) (Fig. 1), there are two fused rings (tetrahydrofuran ring and piperidine 
ring) having the cis arrangement at the ring junctions, giving a V-shaped molecule. The interplanar angle between the five 
and six membered rings is 65.69 (11)°. The torsion angles 01— CI— C2— C3, 01— CI— C2— 02 and C4— 04— CI— 01 
around the carbon of hemiacetal group(Cl) are 109.0 (2), -136.5 (2) and -137.1 (2)° respectively, which can confirm the 
hemiacetal group is P configuration. The molecules are linked into a framework by means of weak C — H-0 hydrogen 
bonds (Table 1), one of whcih occurs between CH3 of C5-acetoxy moiety and O atoms of carbonyl of Cl-acetoxy moiety, 
and three of which occur among CH and CH2groups of five and six membered rings and O atoms of carbonyl of three 
acetoxy moieties (Fig. 2). 

Experimental 

A r -benzyl-6-deoxy-3,6-imino-methylene- 1,2-O-isopropylidene-a-D-allofuranose (2.0 g, 6.2 mmol) was dissolved in 85% 
acetic acid (10 ml). A solution of 15% hydrochoric acid was added to this mixture. The resulting mixture was stirred for 
about 6 h at ambient temperature. After the material was consumed, the reaction mixture was evaporated under reduced 
pressure to dryness to yield yellow solid, which was directly used without purification. Acetic anhydride (5 ml) was added 
to the yellow solid in dry pyridine (5 ml). The mixture was stirred for about 5 h at ambient temperature. The reaction mixture 
was adjusted to neutral with saturated NaHC03 under ice bath and filtered. The filtrate was extracted with EtOAc, dried 
(Na2S04), and evaporated to obtained colorless oily. The oily was recrystallized from methanol to give the title compound 
as a white crystal. Crystals suitable for X-ray analysis were in two weeks by slow evaporation of methanol solution of the 
title compound at room temperature. l U NMR (400 MHz, CDCI3) o: 7.25-7.33 (5 H, m), 6.03 (1 H, s), 5.32 (1 H, s), 5.21 
(1 H, m), 4.40 (1 H, d, /= 3.2 Hz), 3.62 (2 H, dd), 3.34 (1 H, d, J= 13.6 Hz), 2.81 (1 H, m), 2.54 (1 H, d, J= 13.6 Hz), 2.42 

(1 H, m), 2.09 (3 H, s), 2.09(3 H, s), 2.08 (3 H, s), 2.07 (3 H, s), 2.04 (3 H, s); 13 C NMR (100 MHz, CDCI3) o: 170.2, 169.3, 
168.9, 168.6, 137.0, 128.7, 128.3, 127.4, 99.3, 80.2, 77.4, 76.5, 68.1, 61.4, 51.4, 49.9, 21.1, 21.1, 21.0, 20.5. 

Refinement 

All H atoms were placed geometrically and treated as riding on their parent atoms with C — H are 0.96 A (methylene) or 
0.93 A (aromatic), 0.82 A (hydroxyl)and U iso (H) =1.2<7 eq (C). 
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Figures 




Fig. 1. The molecular structure of the compound, with atom labels and 30% probability dis- 
placement ellipsoids for non-H atoms. 



Fig. 2. Packing of the molecules crystal structure of title compound, the molecules are con- 
nected by the C — H— O hydrogen bonds. 



iV-Benzyl-6-deoxy-3,6-iminomethylene-1 ,2,3,5-O-tetraacetyl- a-D-1 (S)-epiallofuranose 



Crystal data 
C22H27NO9 
M,- = 449.45 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 8.1768 (16)A 
6 = 9.0613 (18)A 
c = 15.591 (3) A 
(3 = 94.56 (3)° 

V= 1151.5 (4) A 3 

2 = 2 



F(00O) = 476 

D x = 1.296 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 399 reflections 

6 = 2-25.1° 

H = 0.10 mm -1 
7=291 K 

PRISMATIC, colorless 
0.20x0.18x0.16 mm 



Data collection 

Rigaku R-AXIS-IV 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 0 pixels mm" 1 
Oscillation frames scans 
Absorption correction: multi-scan 
(SADABS: Sheldrick, 1996) 
T min = 0.980, T max = 0.984 
4341 measured reflections 



2503 independent reflections 

2173 reflections with / > 2a(I) 
R int = 0.033 

Qmax = 26.5°, 9 m i n =1.3° 

A = 0-»10 

/t = 1 1 >1 1 

/= 19^19 



Refinement 



Refinement on F 



Secondary atom site location: difference Fourier map 
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Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.043 

wR(F 2 ) = 0.107 

S= 1.09 

2503 reflections 

290 parameters 

1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0659P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap m ax = 0.15eA~ 3 

Ap min = -0.13 e A~ 3 
Extinction correction: SHELXL, 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(20)]" 1/4 

Extinction coefficient: 0.040 (5) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of r > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IT1 


Nl 


0.1159 (3) 


0.9181 (3) 


0.34251 (14) 


0.0450 (6) 


Ol 


0.5766 (2) 


1.1411 (2) 


0.25616 (13) 


0.0515 (5) 


02 


0.5092 (2) 


0.8192 (2) 


0.13055 (12) 


0.0471 (5) 


03 


0.2300 (2) 


0.7356 (2) 


0.19908 (12) 


0.0439 (5) 


04 


0.3209 (2) 


1.1154(2) 


0.18522 (13) 


0.0461 (5) 


05 


-0.0199 (2) 


1.1524 (2) 


0.15811 (13) 


0.0489 (5) 


06 


0.5922 (3) 


1.3316(3) 


0.16484 (19) 


0.0771 (7) 


07 


0.7528 (3) 


0.7358 (3) 


0.18663 (16) 


0.0700 (7) 


08 


0.4156 (3) 


0.5948 (3) 


0.27378 (14) 


0.0589 (6) 


09 


-0.1360(4) 


1.0104 (3) 


0.05304 (17) 


0.0886 (9) 


CI 


0.4843 (3) 


1.0630 (3) 


0.18939 (19) 


0.0438 (6) 


H1A 


0.5311 


1.0805 


0.1343 


0.053* 


C2 


0.4826 (3) 


0.8971 (3) 


0.20843 (16) 


0.0393 (6) 


H2A 


0.5621 


0.8696 


0.2561 


0.047* 


C3 


0.3042 (3) 


0.8717(3) 


0.22978 (17) 


0.0376 (6) 


C4 


0.2149 (3) 


0.9901 (3) 


0.17496 (18) 
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H4A 


0.2062 


0.9591 


0.1146 
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H5A 


-0.0268 


0.9385 


0.1872 


0.051* 


C6 


0.0463 (3) 


1.0483 (4) 


0.29899 (19) 


0.0486 (7) 
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Atomic displacement parameters (A 2 ) 



V U V 22 V 33 V 12 v n V 23 

Nl 0.0465 (12) 0.0503 (14) 0.0377 (12) 0.0078 (11) 0.0004(9) 0.0007 (11) 

01 0.0520 (11) 0.0460 (12) 0.0553 (12) -0.0058 (10) -0.0042 (8) -0.0094 (10) 

02 0.0529 (10) 0.0469 (12) 0.0407 (10) 0.0098 (10) -0.0010 (8) -0.0082 (9) 

03 0.0525 (10) 0.0281 (9) 0.0493 (11) 0.0011 (8) -0.0072 (8) -0.0006(9) 

04 0.0463 (10) 0.0301 (10) 0.0609 (12) -0.0010 (8) -0.0033 (8) 0.0031 (9) 
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L-1Z 
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A A/C T/l /I 0\ 
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U.UUUU \ Y 1) 
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C17 


0.0490 (15) 


0.064 (2) 


0.0404(15) 


0.0121 (15) 


0.0019(12) 


0.0024(15) 


C18 


0.074 (2) 


0.117(4) 


0.061 (2) 


0.002 (2) 


0.0043 (18) 


-0.034 (2) 


C19 


0.072 (2) 


0.188 (6) 


0.064 (2) 


0.006 (3) 


0.0209 (19) 


-0.044 (3) 


C20 


0.0533 (17) 


0.147 (5) 


0.066 (2) 


0.004 (3) 


0.0058 (16) 


-0.003 (3) 


C21 


0.0557 (17) 


0.090 (3) 


0.060 (2) 


0.0025 (19) 


-0.0044 (14) 


0.001 (2) 


C22 


0.0602 (16) 


0.060 (2) 


0.0438 (16) 


0.0102(16) 


-0.0012 (13) 


-0.0006 (14) 


Geometric parameters (A, °) 












Nl— C6 




1.454 (4) 


C8- 


-C9 


1 


45/ (5) 


Nl— C16 




1 A £Q {A \ 
1.406 (4) 


C9— H9A 


u 


VOUU 


Nl— C7 




1 A TO 11 \ 

YAH \5) 


C9— H9B 


A 

u 


youu 


Ol— C8 




1.305 (4) 


C9- 


-H9C 


U 


youu 


Ol— CI 




1 A"tA{1\ 

\AL<\ \5) 


C10- 


-Cll 


1 

1 


463 (5) 


02— CIO 




1 ICQ 

1.353 (3) 


Cll- 


-H11A 


U 


youu 


02— C2 




1.430 (3) 


Cll- 


-HUB 


U 


youu 


03— C12 




1.341 (3) 


Cll- 


-H11C 


A 

u 


youu 


03— C3 




1.44U (3) 


C12- 


-C13 


1 

1 


45/ (5) 


04— CI 




1.413 (3) 


C13- 


-H13A 


u 


youu 


04— C4 




1.42V (3) 


C13- 


-H13B 
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u 


youu 


05— C14 




1 O { A\ 

1.352 (4) 


C13- 


-H13C 


u 


youu 


05— C5 




1 /l An ll\ 
1.44/ (3) 


C14- 


-C15 


1 

1 


460 (5) 


06— C8 




1.200 (4) 


C15- 


-H15A 


0 


9600 


07— CIO 




1.194 (4) 


C15- 


-H15B 


0 


9600 


08— C12 




1.203 (3) 


C15- 


-H15C 


0 


9600 


09— C14 




1.195 (4) 


C16- 


-C17 


1 


506 (4) 


CI— C2 




1.532 (4) 


C16— H16A 


0 


9700 


CI— H1A 




0.9800 


C16— H16B 


0 


9700 
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JN 1 — Clo — CI / — Clo 


1 ri 1 1 A \ 

—15 l.i (4) 


p-v-v pn p 1 o pin 

Czz — c i / — c i o — c i y 


A C 1 £\ 

U.3 (6) 


pi / pn pio pin 

cio — ci / — cio — ciy 


— 1 IJ.2 (4) 


p i -7 pio pm po A 

C 1 7 — C 1 8 — C 1 9 — C20 


0.6 (8) 


C18— C19— C20— C21 


-1.8 (8) 


C19— C20— C21— C22 


1.9 (7) 


C18— C17— C22— C21 


-0.5 (5) 


C16— C17— C22— C21 


175.2 (3) 


C20— C21— C22— C17 


-0.7 (6) 
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fjvdroppn-hnncl ppomptrv (A °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


C2— H2A-07 


0.98 


2.31 


2.693 (3) 


102 


C5— H5A-09 


0.98 


2.30 


2.666 (4) 


101 


C7— H7A-08 


0.97 


2.50 


3.067 (4) 


117 


015^150-06' 


0.96 


2.33 


3.161 (5) 


144 


Symmetry codes: (i) x-l, y, z. 
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